,,.,a,,,, (lb)
In addition, '_-v of strain. The elastic(resp. plastic)strains will be indicated by the superscript e (resp.p). The three principal strains are denoted by ex,e2,es. The equivalent elasticstrain is defined by:
where v is Poisson's ratio. The equivalent plastic strain is defined by
and the total equivalent strain is, by definition,
The uniaxial strain at the onset of yielding is denoted by er.
The stress tensor components axe denoted by _,, _y, #,, r-u. The three principal stress components are denoted by (71, _2, _s. The equivalent stress is defined by: 
In the case of axial symmetry the independent variables are denoted by r, O, z instead of =, y, z. In the one-dimensional case (i.e., uniaxial stress state) the subscripts are omitted.
Assumptions.
The assumptions on which the formulation of the mathematical problem is based are described in the following.
Assumption

1:
The strain components are much smaller than unity on the solution domain
and its boundary, and the deformations are small in the sense that equilibrium equations written for the undeformed configuration are essentially the same as the equilibrium equations written for the deformed configuration.
Assumption
2:
The total strain is the sum of the elastic strain and the plastic strain. Fig. 1 , in the case of uniaxial stress state the stress-strain law is:
Referring to
where E0 is the secant modulus.
Since the elastic part of the strain is related to the stress by Hooke's law:
where B is the modulus of elasticity, we have:
,-- 
Assumption
3:
The absolute values of the stress tensor components are non-decreasing and the stress tensor components remain in a fixed proportion as the deformation progresses.
Assumption
4:
The plastic strain tensor is proportional to the stress deviator tensor.
Assumptions 3 and 4 allow generalization of the uniaxiai stress state for which experimental information is available to two and three dimensions.
In the case of uniaxial stress state _ = 2v/3 and hence eq. (6) can be written as:
In two-dimensional problems:
_ =_ ' . '.
-5- 
In the one-dimensional case:
hence: {i:
E-E.
The matrix in the brackets is the elastic-plastic material compliance matrix which is readily invertible to obtain the material stiffness matrix.
Remark:
Referring to Fig. 1 and the definitions for the equivalent plastic strain and equivalent stress, it can be easily shown that : ilia/1
The elastic-plastic material compliance matrix in the case of plane strain.
In the case of plane strain we have
_.=_:+e.=o
where Therefore:
-7--Similarly:
The elastic strain components in terms of the stress components are:
and the plastic strain components in terms of the stress components are:
Combining equations (10a,b,c) and (11a,b,c), the elastic-plastic material compliance matrix can be written in the form:
To obtain the elastic-plastic material stiffness matrix, [(7] is inverted.
-8- 
The plastic strain components are related to the stress by:
The elastic-plastic compliance matrix is of the form:
where:
Since the elastic-plastic compliance matrix has a special structure, its inverse can be readily computed to obtain the elastic-plastic stiffness matrix.
-9- Table 1 for the linear solution. It is seen that the numerical error at p = 8 is less than 0.01 percent. Table 4 The solution domain is shown in Fig. 10 . -22-
SUMMARY AND CONCLUSIONS
The deformation theory of plasticity is a useful model of elastic-plastic behavior under certain restrictive assumptions which were described in this paper. 
